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Abstract
The recent explosive development in information technology (IT) is challenging the traditional forms of communication and publishing. The new IT tools open a new kind of research practice that is impossible several years back. Journal publication is at a crossroad. Academics and Publishing houses have tough choices to make: either leave the journal system as is and face possible erosions or adopt and exploit the opportunities IT is providing. It seems academics are adopting the latter choice. Many publishers are adopting e-publication and more adopting the parallel publishing.  However switching from traditional to electronic publishing raises a number of opportunities and challenges to the journal systems. The opportunities are: ease of access, fast response to authors, cost savings, large storage capabilities, fluidity of electronic document etc. Challenges include: Quality control of published material, preserving the peer review system, preserving the Intellectual property. The purpose of this paper is to review experiences in electronic journal publication and examine the opportunities and challenges facing the journal system. It will also attempt to set requirements and standards for e-journal publication.

Scholarly publishing contributes a great deal in intellectual fulfillment, societal development and learning in general. There are two basic forms of scientific and intellectual communications: 1. By Discussion (e.g., conferences etc.) and 2. Publications (e.g., journals, books etc.). Alternatives to these forms of publishing in scholarly arena are budding apace in electronic and internet environment and are threatening the very well being of conventional forms and methods of scientific communications (Mooney 2001, Hunter 1994, Ng 1998). The traditional forms of scholarly communications have certain structural elements to ensure aspects similar to protection of intellectual property, quality of information etc. On the other hand, discourse to such traditional forms and giving way to new ways gives great latitude in bringing in facets of technology like multimedia and quick dissemination of knowledge etc.

The modern world of information exchange is diverse and convoluted; its possibilities are exhilarating. To recognize the direction in which publishing is heading, we must not only think about the existing environment that defines the roles of authors, users & publishers etc. we must also start thinking about the possibilities of what can be achieved with new technologies that allow the exchange of knowledge and information in unparalleled ways. Understanding these possibilities will enlighten us with the complexities in the transition to new models of publishing. Besides questions like: What skills are required? How it will affect institutions, communities and society in general? What are the changes required in the publishing standards, policies and laws? What new business models are required? What are the changes required in costs and pricing models? How sustainable the new models are? A more important thing to consider is to find and to make best use of the available means of managing and sharing the intellectual capital.

In this article, the authors have attempted to encompass the potential challenges and threats faced by the traditional system of publications, the scope and opportunities spawned by the ‘e (electronic)’ evolution or revolution. Two frameworks or standards one by “Open eBook Forum”, whttp://www.openebook.org (​http:​/​​/​www.openebook.org​) and second by ANU (Australian National University), Division of Information (DOI) Business Solutions, http://info.anu.edu.au/cis/index.asp (​http:​/​​/​info.anu.edu.au​/​cis​/​index.asp​) have been presented. An epublishing scheme is presented to provide direction for publisher and journals etc. Finally, conclusions and suggestions are presented.

1.	Challenges & Threats




3.	Third party Institutions (Book stores, Institutions & research labs to which the author are associated etc.)
4.	Consumers

These roles are not distinct and interact in interesting ways, especially as one traverse from the traditional model to future models of publications for sharing and disseminating knowledge (Henry 2003). These interactions account for the difficulties in moving smoothly between the traditional and future models. 

As our focus is on scholarly publications lets look at the essential elements of academic journals. These elements are identified in (Sweeny L. 1997, Rowland F.1994) as:

1.	Peer review to ensure quality
2.	Archival - Providing text that cannot subsequently be altered
3.	Ergonomic acceptability

Now let us try to identify the possible challenges and threats faced by traditional publishing methods and discuss them one by one.  

1.1	Indicia of quality are changing
A big issue faced today is the fact that internet users cannot and will not identify quality information. Their inability or disinclination to determine quality and reliability of information and its source is a direct threat. An observation by William Arms of Cornell University suggests American children uses Yahoo etc. for research (Moneey 2001). Authors’ personal experience supports this observation, especially at the primary levels of higher education. 

1.2	Rising costs of producing and distributing printed journals
The Follett report outlined the “Disproportionate increase in the price of periodicals” (Sweeney 1997). This rising costs of producing and distributing printed journals have fuelled many to cast doubts about whether it is a sustainable medium of scientific communication for the future (Ng 1998).

1.3	 Need for quick dissemination of knowledge
With the rise of IT, the realization of faster access to knowledge has increased by many folds. This bears a daunting challenge as the quality of the publication requires time consuming steps like peer review etc. However, the production and delivery time can be reduced using electronic media e.g., CD or World Wide Web. 

1.4	Intellectual property concerns.
This is one of the biggest challenges facing publishers. DRM or Digital rights management is the catch phrase of today. Davis et al 2002 discusses in details the DRM and especially its implication for libraries.

1.5	 More opportune and competitive business models
Troy Williams of Questia argues that the publishing is “at a strategic inflection point” (Mooney 2001). A company, today, can provide thousands of books and journals online resulting in more fulfilling experience for the customer as compared to access to materials from a single publisher.

1.6	Control over knowledge is shifting
The technology is taking away the control of librarians and publishers over the delivery of information. The playing field and rules of the games are established by others. Beside authors and consumers, mega powers such as governments and communication companies can play a significant role (Hunter 1994).  

1.7	 Newer methods of teaching
Changes in teaching style have altered the way the material is used. Concepts like modularization need particular items given at a particular time. Moves towards student centered and problem based learning requires student to carry out more projects and research work consequently putting more demand on journals.

2.	Opportunities
As with the rise of technology lots of challenges and threats have appeared, lots of new opportunities have made its way for all the groups mentioned above. This section evaluates the opportunities created by technology.

2.1	Ubiquitous and fast access to information
With concepts like digital libraries, ubiquitous and fast access to information is resulting in more enriching experience, improved learning from anywhere e.g., homes etc. is possible.

2.2	Wider range of alternatives




2.3	Rise of Digital distance programs
Rise of alternative packages like digital distance program are on the rise. Even governments and big organizations are keenly adopting such methods for training programs for there employees. Saudi Aramco offers more than 500 online courses. This opens up a totally new dimension for all the four groups.

2.4	 More control over the required information
With electronic access to digital database a person can access information or article only required.

2.5	 Cost savings
Studies show lots of cost saving if a company or an institution shifts towards electronic version of material. Wen et al 1998 in an example showed total publications savings of $2,756,630 by shifting to epublishing. 

2.6	Document management and storage capabilities
With content and document management systems (Wen et al 1998) huge amount of publications can be stored and managed. Search engines on top of such databases offer utmost ease with which a document can be searched and retrieved. “IEEE XPLORE” and “ABI INFORM GLOBAL” are the best examples of such systems.

3.	Frame work & standards
With epublishing pacing up, various players in the game are bring in new business models, frame works, cost and pricing models, and standards to ensure upholding of values of scholarly publishing. In this discussion we will look at an open frame work under development initiated by “Open eBook Forum”. We will also discuss the policies and procedures of ANU (Australian National university), Division of Information (DOI) Business Solutions for setting up epublishing.

3.1	 An epublishing framework by “Open eBook Forum”
The Framework document can be found at http://www.openebook.com (​http:​/​​/​www.openebook.com​). The Framework is composed of three parts: the Reference Model, the Glossary and the Stakeholder Profiles. The reference model has three elements. These are: Domains - the epublishing world is composed of multiple Domains (commercial, non-profit, government, academic, etc), Elements - within the Domains, there are four types of Elements: Objects (documents, agreements, information, payments, etc), Roles, Interactions and Authorities. Objects flow between players of Roles in Interactions that are governed by Authorities & Perspectives - the Domains and the Elements within them can be viewed from three fundamental Perspectives (social, legal and technical). A glossary or vocabulary is also provided for setting up a frame work for epublishing.

These four types of elements can be combined to describe a specific scenario.  Figure 1 illustrates the generic graphical notation used in this Framework for modeling scenarios.

Figure 1: Elements in the Epublishing Ecology

Roles in this model are further subdivided into three categories: 1. Originators (e.g., authors, anthologists, and word processors), 2. Intermediaries (e.g., editors, publishers, and agents), 3. End-Users (e.g., consumers, readers, library patrons). As can be seen in Figure 2, the three types of role players can be assembled to exemplify the so called “value chain” of the epublishing industry.


Figure 2: The Value Chain

“Objects” flow between players of Roles as a result of “Interactions” between them. “Authorities” provide the governance context in which Functions are performed. Where authorities may be well-defined (e.g., computer languages, technical standards, government agencies) or ill-defined (e.g., social norms). 

The three fundamental perspectives in which domains and elements can be viewed are shown in Figure 3.

The framework provided by “Open eBook Forum” is useful in getting an overall understanding of epublishing and setting up a language and vocabulary with its fairly large glossary, but is does not discuss issues related to legalities & standards.

Figure 3: The Framework Perspectives

3.2	 ANU (Australian National university), Division Of Information (DOI) Business Solutions policies and procedures for CMS (Content Management System)
ANU has set up a fairly sophisticated epublishing system. The systems has “ePublishing Policy”, “Standard Metadata Elements” definition, “User Roles” definition, detailed “ePublishing Procedures”, “Web Content Accessibility Guidelines”, “ANU Electronic Records Management Policy” & IT Security Policy. Figure 4 shows the “Standard Workflows” at ANU.


Figure 4: The Framework Perspectives
It has also the stakeholders profile e.g., (authors, publishers, rights holders, technology provider, service provider, distributor seller etc.) 

4.	A Proposed ePublishing Scheme
In this section, authors’ will try to suggest a general online publishing scheme. The scheme is mainly driven from the experience of the authors’, where the later is an editor of a respected journal “Journal of Quality in Maintenance Engineering” and former has developed a conference management system for an international IEEE conference (ICICS 2004: International Conference on Information and Computer Science) to be held at KFUPM in November 2004. The URL of the conference website is: http://www.ccse.kfup.edu.sa/icics/ (​http:​/​​/​www.ccse.kfup.edu.sa​/​icics​/​​) 

In order to develop an online journal publishing system following steps are required:
  
4.1 Objectives & Polices
If a journal or publisher decides to go online long term objectives, business goals and polices needs to be revisited. This step is indispensable as the same may not hold true or stays effective due to new challenges and opportunities discussed earlier.

4.2 Online Journal Management System (JMS)
Once long term objectives, business goals and polices are clear, the next step is the design of the JMS. This step involves design and development of the JMS web application. During the design process newly developed objectives and polices must be kept in mind as once employed changes in JMS may prove extremely costly. One must also keep in mind features like scalability and flexibility in the JMS. 

Here we have divided JMS into two major components. These are: A. Paper submission & acceptance and B. Paper publishing & delivery. Each component is further subdivided into modules. In the following sections we will talk about each module individually.

A. Paper Submission & Acceptance
1.	Information & Guideline module (for Authors and Reviewers)
This Module contains all information required by an author e.g., journal polices, guidelines, submission procedures, standards, formats etc.

2.	Online Paper submission module




3.	Online Peer review module
In this module an editor can assign a reviewer who can submit his/her review online. In order to do that a similar registration component is required for the reviewer so that he/she can log on, download a paper & review online.

4.	Archiving module
Once paper is accepted and finalized the system will put this paper into a suitable format and into available list of papers.

B. Paper Publishing & Delivery
1.	Information & Guideline Modules (For Consumers)
This Module contains all information required by a consumer or user e.g. guidelines, pricing polices, copyright information etc.

2.	User registration Module
This module, similar to author and reviewer, will register a user for a regular subscription. Other option is to register a user for no subscription and provide papers based on per paper charge bases. Registration in any case will be invaluable as this information can be used by a journal in future. 

3.	Journal’s Issue Publication & Search Engine Module
In this module papers can be made available according to journal issues. A search engine must also be provided in this JMS so that real strength of information technology i.e., fast access to knowledge can be made available to the users.

The above scheme is by no means a detailed plane. Its main objective is to provide a direction to the journals and publishers looking forward to go online. Each and every step requires lot of time investment as alteration in JMS, once implemented, may prove exceedingly challenging and costly.

5. Conclusions & suggestions
In this paper, the authors attempted to identify the current scenarios, challenges and opportunities in epublishing arena. The authors have also discussed two initiatives in epublishing; one by “Open eBook Forum” and second by ANU (Australian National university), Division of Information (DOI). A scheme is also presented to provide a direction to perspective journals and publishers.

In authors’ views, we are on the verge of a big transformation that is already under way. The challenges are great, especially for key players like publishers and authorities with open access made possible by technology. On the other hand numerous opportunities have risen on the horizon for all the four groups identified in section 1. Now is the time, where we need to set up national and international laws and standards for a smooth emergence of epublishing. People are already realizing the need and are heading in this direction. Frame work by “Open eBook Forum” and “ANU (Australian National university), Division of Information (DOI) CMS” are the examples. Besides these, various other initiatives and projects are identified in the literature like CORE, TULIP, red sage (Hunter 1994) & EAT (Elsevier Advanced Technology) (Evans 2001). 

This paper is intended to underscore an enormous area emerging on the scene. This area requires more attention from researchers, publishers, governments and all the players. Each issue identified here requires separate attention. The author hopes that this paper will stimulate a discussion among researchers on this promising area and to provide a road for successful implementation towards epublishing. 

6. References
1.	Davis, D. M. & Lafferty, T., “Digital rights management: Implications for libraries” The bottom line; Vol 15, No. 1, p. 18, 2002.

2.	Evans, P. M., “Advances into electronic publishing: Engineering information and Elsevier Advanced Technology”, Knowledge and Process Management, Vol 8 No. 2, p. 99, Apr/June 2001

3.	Henry, G., “On-line Publishing in the 21st Century: Challenges and Opportunities” D-Lib Magazine, Vol. 9 No. 10, October 2003

4.	Hunter, K., “Issues and experiments in electronic publishing and dissemination” Information Technology and Libraries, Vol 13 No. 2, June 1994.

5.	Rowland, F., “Electronic Journals: present trends and likely futures – their impact on library and information services,” Information Outlooks UK, No. 8, British Library, p. 4., June 1994,

6.	Sweeney, L., “The future if academic journals: Considering the current situation I academic libraries” New Library world. London, Vol 98, Iss 1132, 1997.

7.	T. W. Ng., “Electronic digests in scientific communication” Internet Research. Bradford, Vl 8, Iss. 3; p 243, 1998.

8.	Wen, H. J., Yen, D. C. & Lin, B., “Intranet document management systems” Internet research, Bradford, Vol 8 Iss 4, p. 338, 1998.

9.	Open ebook Forum, “A Framework for the Epublishing Ecology. Public Comment Draft” Version 0.78, September 25, 2000.

10.	ANU CMS http://info.anu.edu.au/cis/index.asp (​http:​/​​/​info.anu.edu.au​/​cis​/​index.asp​)

11.	http://www.ccse.kfupm.edu.sa/icics/ (​http:​/​​/​www.ccse.kfupm.edu.sa​/​icics​/​​) 

  

interaction

Object

Object

Object

Role


1..N

Role
0..N

Role

1..N

Authority

Authority

Authority

Authority





ss

Domains

Object

Originator


1..N

Intermediary

interaction

Object

End User


1..N

























